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(54) Hollow glazing panels 

(57) A decorative light transmitting 
hollow glazing panel comprises a . 
figured glazing sheet 12 and at least 
one other glazing sheet 1 1 and at 



least one sheet face bears a coating 
1 5 adapted to enhance the reflectivity 
of the coated sheet face in respect of 
visible light radiation. In a another 
aspect, the other sheet 1 1 is a sheet 
of tinted glazing material. 
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SPECIFICATION 
Hollow glazing panels 

The present invention relates to hollow light-transmitting glazing panels. 

In modern architectural practice, glazed curtain wails are often used. Hitherto, the glazing panels 
t> for : forrn»ng these.walls have been made of flat, e.g. float, glass, and these can present certain 
problems in that .f they are not accurately aligned, the appearance of the building is marred by the 
different reflections from the.different panels. Furthermore, in the case of sealed hollow glazing panels 
the quantity of air or gas within the panels obviously remains constant, P o that as a re<mt «f w a r£ti« n c'; n 
temperature or atmospheric pressure the sheets of the panels may become curved, e.g. dished and this 
1 0 again will mar the appearance of reflections from the building. 

, It is an object of the present invention to provide a glazing panel in which these disadvantages are 
mitigated and in which ari additional decorative effect is achieved. 

, According to the present invention, there is provided a hollow light-transmitting glazing panel 
characterised in that it comprises a figured glazing sheet and at least one other glazing sheet and in that 
i s at least one face of such figured sheet bears a coating adapted to enhance the reflectivity of the coated i s 
sheet face in respect of visible light radiation. 

When such a panel is viewed in light reflected therefrom it can present a highly decorate soanaleri 
or sparkling effect. Because of this spangling or sparkling, panar reflection over the whole panel area" is 
. : masked, and accordingly, accurate alignment of adjacent panels in a curtain wall of a building is no 
M longer so critical. Furthermore, when the panel comprises a sealed hollow unit formed by a flat glazing 20 
. sheet and said figured sheet, as it does in preferred embodiments of the invention, any dishing of the > 
sheets of the panel due to differences in pressure as between its interior space and the exterior will also 
be masked, at least in part. . 

The invention is not iimited to the use of such panels in external building walls. The panels may 
25 equally be used in interior partitions. 25 
... The sheet or sheets of the panel may be made of any desired glazing material, for example glass, 
yitro-crystalline material or plastics material such as a polycarbonate or polymethylmethacrylate. Glass 
is however the preferred material. 

A panel according to the invention will in general exhibit a spangled or sparkling effect when viewed 
30 from either side, but this effect will, in most embodiments of the invention be greater when the panel is 30 
viewed from one side rather than the other. This difference in effect is minimised when each glazing 
sheet is of clear glazing material as it is in some preferred embodiments of the invention. When the 
panel is used in an exterior wall, that one side which exhibits greater spangling wiil normally be 
intended to face the exterior so that the greater spangling eUect is observable by passers-by rather than 
35 by occupants of the building. Of course if it is desired, the panel may be mounted in the reverse sense. 3 5 
In order further to increase the difference in the spangling effects observable from the two sides 
of the panel, should this be desired, some, preferred embodiments of the invention provide that the or a 
said other glazing sheet is a sheet of tinted glazing material. Of course the tinted glazing material should 
be between the figured sheet and the observer when the panel is installed for the spangling effect to be 
reduced. The use of tinted glazing material has other important advantages, among which may be cited 40 
its relatively low radiant energy transmission properties as compared with clear glazing material. This 
can be very important for the comfort of occupants of a building in which the panel is installed. 

Indeed when tinted glazing material is used to form the or a said other glazing sheet, the 
advantages of the present invention are not so dependent on the siting of the reflective layer, and 
accordingly, in its second aspect, the invention provides a hollow light-transmitting glazing panel, 45 
characterised in that it comprises a figured glazing sheet and at least one other glazing sheet which is 
formed of tinted glazing material and further characterised in that at least one sheet face of the panel 
bears a coating adapted to enhance the reflectivity of the coated sheet face in respect of visible light 
radiation. Such a panel also has the advantages of at least partially masking slight misalignment of 
50 different panels and dishing of panel sheets as referred to above, and it exhibits a spangled or sparkling 50 
effect which is greater when viewed from one side than the other. The said coated sheet face of a panel 
according to the second aspect of the invention is preferably a face of said figured sheet, in accordance 
with the first aspect of the invention. 

The tinted glazing material when used in embodiments of either aspect of the invention may be 
55 glass and is preferably gray glass having a purity of colour excitation of at most 6% viewed in 

transmission. Suitable compositions of such a glass are disclosed and claimed in pending British Patent 
application No. 81 06 514 filed 2nd March 1981 in the name of BFG Glassgroup (Publication No. GB 

In fact certain of the reflective coating compositions particularly in view themselves impart a 
60 coloration to the panel when it is viewed in transmission. The tinted glazing material used may be 60 
selected so that its visible light transmission spectrum is such that it has a modifying effect on the 
dominant wavelength or purity of colour excitation of light transmitted by the panel. For example the 
tinted glazing material may be selected so that it modifies the dominant wavelength and/or enhances 
the purity of colour excitation so as to achieve a desired decorative effect. Alternatively, the tinted 
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glazing material may be such that its visible light transmission spectrum is complementary to ihat of the 
reflective coating so that the coloration imparted to the panel by the reflective coating is reduced 

ine tinted sheet suitably has a factor of luminance between 45% and 60% 
..Reference in this specification, including references in its claims, to coloration and luminance 
properties of tinted glass and panels including a tinted glass sheet are references to such properties 
measured as specified in BFG Glassgroups said application No. 81 06 514 properties 

The coated sheet face is preferably interior of a said hollow unit, so that it is protected from 
abrasion and dirt, and also from atmospheric pollution if the unit is sealed as is preferred any of which 
vyould cause its reflectivity to diminish over the course of time ycwnicn 
f a ,« T T h h a r 9Ufdd Sh , eet maV f cou ' sebe fi 9° red on both sides, but it is preferably figured on one of its 

ee ro.L o rwhi 9 L a nn m h X b8 m3de L" . ,h 5 0SUal * ay ' th3t iS ' by r0 " ing 3 hot sheet or ribbon betweer! 
s eel rollers of which one has a smooth surface and the other has a figured surface. In fact when figured 

g ass n made in th.s way. that surface which was in contact with the smooth roller will itself eSibit a 

•:S nter S ring ' T thiS . Wi " be ' eSS P" ced «han the figuring on the other urface n h s 
specification th?t smoother surface will occasionally be denoted by the expression "the non- figured 
surface while the other surface will be referred to as "the figured surface" 

Advantageously; the figured surface of said figured sheet is interior of a said hollow unit This 
protects the figured surface from dirt. A figured surface is much more apt to collect dirt than an 
unfigured surface and is also more difficult to clean. • ' : . ' 

. The spangling or sparkling effect is'enhanced when the figured surface of the figured sheet bears 
. said coating as is preferred. ■ . 

^ The figuring may take any desired form, for example the figuring may be such as to impart to the 
sheet a multiplicity of generally planar facets, but it is preferred that such figuring comprises a plurality 
of d.svrete.figures each having a curved, preferably circular or elliptical/periphery and alternatively or in 
addition that each should have a curved sectional. outline in any plane generally normal to the figured 
sheet. The adoption of these features allows the spangling effect to be observed from a wider location 
and. makes the position of the sun relative to the wall in which the panel is installed of less importance 



for determining such location. 
. , The figuring preferably comprises a plurality of discrete figures disposed on the figured sheet in a 
substantially regular pattern, and the figuring preferably consists of a plurality of substantially identical 
discrete figures. Each of these features contributes to the regularity and uniformity of the spangling or 
sparkling effect when a wall of such panels is considered as a whole. The discrete figures may for 
example be spaced on 2 to 1 0 cm centres. 

The figures sheet preferably comprises a flat selvedge so as to facilitate framing. Such a selvedge 
may be formed by avoiding figuring of one or more edges of the panel. If the ribbon width is appropriate 
to the size of figured sheets to be cut therefrom, side margins of the ribbon may be left unfigured to 
form one side or two opposite sides of the cut sheets. It will in general be more convenient to form the 
selvedge by grinding away the figuring along the sheet margins. This is particularly of interest when the 
figured surface is to be placed to the interior of a hollow glazing panel. In such a case the space frame 
of the glazing panel will be fixed to the selvedge be it by soldering or by glueing to ensure that a better 
tightness of the glazing is achieved. . 

.The reflective coating may be of any suitable composition, but it preferably comprises at least one 
metal layer. Gold is an especially suitable metal for forming reflective layers and such layers are 
preferably between 7 nm and 30 nm thickness. : 

^ln order to improve its adherence to the coated sheet, such a gold layer may be provided with a 
subbing layer of metal oxide, preferably bismuth oxide. 

Another metal especially suitable for forming a reflective layer of a said coatino is silver" preferably 
between 15 nm and 30 nm in thickness. " 

A said silver layer is preferably provided with a protective overcoating, suitably of nickel and/or 
chromium, and may be provided with a subbing layer of nickel and/or chromium 

Advantageously, the or at least one layer of said reflective coating is applied by a vacuum 
deposition technique, preferably by cathode sputtering. This is a very convenient way of applying a said 
coating to the required thickness. 

The invention will now be described in greater detail with reference to the accompanying 
diagrammatic drawings in which: 

Figures 1 and 2 are respectively sectional and plan views of a figured glazing sh-et suitable for 
incorporation into an embodiment of panel according to the invention; 

Figures 3 and 4 are similar views of a sheet having another pattern of figuring, and 

Figures 5 to 7 are detail cross sectional views of three embodiments of hollow panel unit 
accordmg to the invention. 

In Figure 1 , a sheet of glazing materia M is provided with a figured surface 2 comprising a 
plurality of discrete figures 3 of which two and part of a third are shown. It will be noted that the figuring 
fh * ne u PPer surface 2 of the glazing sheet 1 is matched by counterfiguring on the lower surface 4 of 
Si^rl^ ^f^r 31 consequence of figuring a sheet of glazing material. This counterfiguring is 
however less well defined than the figuring 3, and for the purposes of this specification the 
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counterfigured surface is not considered to be figured 



10 



15 



25 



30 



Th • / uui.aiuerea 10 De figured. 

the sheet is provided with a reflective coatino 6 n I • 7 F J 9UfeS 5 10 7> The ,ower surface 4 of 
is provided on the upper, figured ^surface 2 ofthe shZ 'In", J T embodiment ''""^ated the coating 6 
up P er..fig Ur ed surface 2 of ?he sheeVto proXe anot h e r £?« T"? ^T' ° feba,e is gr0und into ^ 
sheet l and a frame (not shown) ell0prov,de ano,ner f| a« selvedge to faciliate sealing between the 

: ^^^^^l^^^ ^ures 3 has a sectional outiine which is curved in 
1 0 figures 3 have a generaUv similar c ^ed Sto. v. S-fflST '° T ^ " ^ 1 " ,n f * Ct ' h * 
: . • .may be assembled with J sheet of Z?S^a^^^g!Z T™' '°, the Sheet - Such a shea < 
accordance with the invention rg.azmg material, or tinted glass, to form a panel in 

1 5 rectangular array, for example with thalrMnSi. 2 6 J a ' fan9 ' reflU ' ar SQUare ° r 

indicated at 9, which ™ y be fcrme J ^J&^^S ^'t^ ^ 3 f ' at S6,Ved 9 e here 
20 used -ets W ith other typesofnguringrfor^ampleVm^ . 

with the invention, or it may be ^U^elh^^T,^ ? 3SS t0 -, form 3 P3nel in "cordanc! 
to form a panel in accordance ^hB ^^ a!^S t lLT^Z BW W Sh?et of f,at ,in * d 9 |a « 
25 example by spaced with their centres 7 cm aparf drCU,ar "' 9UreS 8 may for 

canbe^n^^ 

/ . face directed to the ^^ mX^^^^^^^ P-^-b.y with its figured 
curved periphery of the figures 3 or 8 the visual Zn««c Trl " . 9 • s P™ged. By virtue of the 

. 30 substantially unaffected by vSatfons^ ^"u 0 3 stationa T ^server will be 

curved sectLal-outline of t£C^ 

movements of the sun across the sky ""P™*™ w.ll also be substantially unaffected by 

invenSla^ese tS^J^T^-' h °" 0W ^ panel " ^ance with the 
35 bonded fo.aecon^^^^ 

material leading around the margins of the pan^l One shee face vlST* ''tffi?" 1 4 0f adhesivc 
coating 1 5. Of course a metal spacer member co'uW ?L n?,Z a J™*] panel 1 0 bears 3 Elective 
of the spacer 14 illustrated. ' 9 ' 0r so,dered t0 ,he she et margins in place 

40 the n^!^irS^^^ ^aK^ 63 ? "T* Se3 ' in9 1 7 ' " d 

of the hollow panel. 9 1 2 Wh ' ch a,so bears the reflective coating 1 5 is interior 

and isSd intJSo r^p^ ' * °" the fa « * the figured sheet 1 2 

45 tinted'glS^ "» a *- of the flat glazing sheet , , here of 

P ane. , ?0 F ' 9UreS 6 "* ? ' fiflured f3Ce 1 3 of the ^ sheet , 2 forms an exterior face of the 

upper^T^ 

^JS^^^t^^ ^ R9Ure 7 ' the « 9 - ed 1 2 is reversed so that its 50 
of «his?n e venZ. f0,,0W ^ eXamP * 8S ° f ref,ective ™^ which may be used n the performance 

COATING 1 
COATING 2 

This coating is similar to that of coating 1 except that the gold layer is 26 nm in thickness. This 
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45 



coating has a more pronounced yellow-gold colour, and gives a reflectivity of 38%. 
COATING 3 ' 

. additi™?^ B. P, and a 20 nm thick go.d layer. ,„ 

5 the colour of.the coding whTn vSwed i? temX^ f H'J he B, »°»«f bbin fl layer modifies 

colour, with a reflectivity of 36% ™ th ° C ° ated face 50 that !t is a metallic 9«V 

COATING 4 > 

This' coatirts consists of a Ni-Cr i £.u. . , „ 

24 mn thick of si"v.r ana a p,o tee ii™ ZZZtZZ mi^° "! 1'"" ■"**• 8 ""'"*"> >bo«t 

COATINGS 5 TO 7 

.These coatings have the properties indicated.in the following table: 
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O. UL! . I '_ ' rs* ~ 

ouuuing laycrf DI 2 U 3 

Reflective layer Au 
Protective layer 8i 2 0 3 
Tint in reflection 
Reflectivity 



Coating 5 
10nm 
7.5 nm 
. 10 nm 
Bluish 
13% 



Coating 6 
1 .5 nm* 

' 9.3 nm. 

Rose 
18% 



Coating 7 
1.5 nm 
8 nm 
3 rim 
Neutral 
11% 



20 the SoT SP6CifiC eXamP ' eS ° f tinted 9,355 ^P^tion. which may be used in performing 

TINTED GLASS 1 

A tinted glass has the following composition by weight: 



25 



30 



Si0 2 


72.9 *\ 


Na 2 0 + K 2 0 


13.77 


BaO + CaO 


8.72 


MgO 


3.60 


Al 2 0 3 


0.72 j 


Fe 2 0 3 


0.3700 


Cr 2 0 3 


0.0185 


Se 


0.00145 


Co 


0.0064 


Ni 


0.0080 



Glass formers 



► Colouring agents 



temperature of 6700 K: " ,um,nant C - nommally an average daylight source with a colour 



5 



GB 2 095 738 A 



20 



15 



20 



position on colour diagram: x = 0.3066: y = 0.3299 

luminance: 519% 

dominant wavelength: 516 nm 

purity of colour excitation: 13% 

TINTED GLASS 2 . 

■ ^^^^n^j^rZl^ 35 ,in,ed flb ? 1 3b0Ve ' 10 Which is added 0-0065% by 
1 0 the blue region anXis 2 fh^i roS^J^T ° f h3S 3 d ° minant wavelength in 

CUIMS 

25 si TnlllT^ 9 t0 C!aim . 3 ' Wherein sa!d coated sheet face 's a face of said figured sheet 
^fco,o 5 u«^ 25 

hollowunif anel 3?COrfjin9 10 Pr6Ceding C ' aim ' Wherein Said c °ated sheet face is interior of the 
30 interior 6f Kholff filff * "* pr6Cedin 9 claim " *8 figured surface of said figured sheet is 

said coattrfg 3 " 6 ' 3CC ° rdin9 " ^ Pr6Cedin9 Where,n the figUred SUrface °' ,he fi 9^ d sheet bears 30 

^^S^.'Z^X^ wherein such figuring comprises a 

or ellipSa? 3 " 5 ' 3CC ° rdin9 *° ^ 9 ' Wherein S3id ^ ea <* having a curved periphery are circular 35 

rii«. JJr Apanel ac l c ° rdi . n 9 to a "V Preceding claim, wherein such figuring comprises a oluralitv of 
d^rete figures each having a curved sectional outline in any plane generally no^^ot figured 

discre^ 

A^%^S£ fi g y ur P e r s Cedin9 C ' aim ' wherein su = h «*u** consists of a plurality of 
1 5 A nlntl S^2- ,nfl !° anV precedin 0 claim « therein the figured sheet comprises a flat selvedge 
6 A pane acco rZn £ 09 C ! 3 ! m ' Wherein each said S ,azin 0 she *< * of glass 9 

7! A 2 IS3 2 o cL V im r l C fi ed ' n H g C,3im ' ^ herei " S3id COatin9 COm " rises ° ne ° r ™ a m«tals. 
between \ ^nd^XhSS.?"' erem " d C ° 3,in9 C ° mpriSeS c 9 ° ,d ' 3yer ' » referab| V 

50 «*J2&S$£S^^ 7 ' " " S3!d 90 ' d ,3Ver !S Pr0Vid6d With 3 Subbi "9 la ver of 
between xl^^SS^^ * ^ ^ 3 Si ' VCf ^ 

overco^^ 

^VJ^'^S^'S^^ c , ,a - m - whe ? in the or at least one ,aver of said refiectiv « 

S =» applied Dy a vacuLm deposition technique, preferably by cathode sputtering. 
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New claims or amendments to claims filed on 20.10.81. 
Superseded claims: 4. 
New or amended claims:— 

4. A panel according to Claim 3, wherein said coated sheet face is a face of said tinted sheet. 
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